Decision making in otology can be difficult, yet there are few guidelines as to how best to do it. The methods of coming to a diagnosis of middle ear conditions are well described, as are the surgical procedures. The technical results of surgery are well documented, and whether an individual surgeon can achieve these is readily assessable by audit. What is less well described is how to assess and grade a patient's symptoms preoperatively and decide on the potential value of surgery. This is important because what a patient most desires is to be relieved of symptoms. Surgery may be technically successful but not relieve all of the symptoms. The degree to which this is achieved is a measure of the benefit of the operation, but this has been little studied.
The Scottish Section of the MRC Institute of Hearing Research, along with the NHS Department of Otorhinolaryngology and Head and Neck Surgery based at Glasgow Royal Infirmary, have for some time been pursuing the relationship between otologic disability and postoperative benefit from middle ear surgery. This research has been alpha-rated and funded by the Medical Research Council. The issues involved are complex and this paper uses some patient examples to explore them.
BACKGROUND
In adults, the two main middle ear conditions are otosclerosis and chronic otitis media. Both are usually associated with a conductive hearing impairment which can vary in magnitude. Since in some patients there is a coexisting sensorineural impairment, a wide range of average air-conduction thresholds occur. The condition mayor may not affect both ears equally. All these factors will give rise to a range of likely hearing disabilities. This disability may already have been alleviated if the patient has been given a hearing aid or aids. Even after technically successful surgery, a hearing aid or aids may continue to be worn, often to a different level of benefit.
In patients with chronic otitis media the ear may be active, under which circumstances there may be otorrhoea. This can vary its periodicity in amount, odour and laterality. Each of these factors will interplay with the patient's personality, age and lifestyle to give a range of disabilities associated with the ear discharge (discharge disability). Thus, a patient with active chronic otitis media is likely to have a hearing disability and a discharge disability which will combine to give an overall disability due to ear disease.
Other otological symptoms such as tinnitus and vertigo are not uncommon in the pre-surgical condition and have to be taken into account. These symptoms may be made better and sometimes worse by surgery. Also, following surgery, various complications such as facial palsy can occur which do not occur spontaneously in otosclerosis but may occur in active chronic otitis media.
METHODS OF ASSESSMENT OF HEARING DISABILITY
In theory, an individual's hearing disability can be assessed by questioning the patient, by inference from the results of pure-tone audiometry or by specific audiometric measures of disability. To date, the latter have been poorly developed for application in clinical practice and reliance is placed upon the first two methods. Questioning the patient is normally done in an informal manner, though questionnaires are available 1 ,2. However, apart from confirming that the patient has an impairment and perhaps enquiring about in what circumstances the impairment is most noticeable, nonstructured questioning rarely illuminates the degree of concern or how the disability handicaps the patient and affects his or her lifestyle.
Perhaps the most frequent method is to infer the likely disability in understanding speech from the pure-tone audiogram. In most speech listening circumstances, hearing is a binaural function. Hence, the overall disability is mainly determined by the hearing in the better hearing ear. This is because the head shadow attenuation of sounds is rarely greater than 15 dB3. Table 1 suggests the likely hearing disability for speech for different pure tone averages (over 0.5, 1, 2 and 4 kHz) in the better hearing ear. As can be seen, there are two main environmental variables which can affect the understanding of speech: whether this is in a background of noise and whether speech reading is possible, the latter not being possible if the speaker is out of vision. Patients can be categorized as having symmetric hearing if Table 1 Likely disability in listening to speech associated with pure tone averages (over 0.5, 1, 2, and 4 kHz) in the better hearing ear PTA better ear (dB) Disability in listening to speech assume that a discharge will cause the same amount of distress in each patient. This is not the case.
ASSESSMENT OF DISABILITY DUE TO EAR DISCHARGE
the pure tone average thresholds between ears is less than 15 dB, or as having asymmetric hearing if the difference in thresholds is greater than 15 dB. When the hearing is asymmetric, the position of the speaker will matter: there will be a good and a bad side. However, even when the speaker is on the bad side, the listener will use the better hearing ear except when there is a background of noise.
Despite the frequency with which surgery is carried out for active chronic otitis media, few surgeons attempt to assess the degree of disability any discharge causes. Historically this may be understandable, as evidenced by the previous use of the terms 'safe' and 'unsafe' ears which indicate that the main concern was about the likelihood of serious complications. Whilst these concerns are still pertinent today, the risks are considerably less than once thought. In developed societies, the risk of complications such as intracranial abscess is as low as 1 in 10 000 per year". The much more likely complication is a deterioration in hearing, due either to ossicular chain damage or more rarely to inner ear damage. Thus, the preservation or even improvement in hearing is now of greater concern and it is unfortunate that this does not always occur with surgery to eradicate activity.
Patient report of an ear discharge does not correlate well with otoscopic findings of activity. All will know of patients who report that their ear is currently discharging yet have a normal ear on otoscopy. Our questions are obviously not specific enough; 42% of patients still considered their ear to be discharging after a course of antibiotic steroid drops for active mucosal disease even though their ears were otoscopically inactives. More specific questions such as 'Is your pillow stained in the morning?' are required.
Surgeons also require to be more broadly educated, many assuming that all active ears will discharge. Many cholesteatomas are relatively dry and many active mastoid cavities are lined by a crust of dried pus. Surgeons also 572 <20 21-35 36-55
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ASSESSMENT OF TECHNICAL SUCCESS OF MIDDLE EAR SURGERY
When a surgeon considers middle ear surgery, there are two main types of operation that can be proposed. The first and perhaps most frequent are those that can improve the hearing, such as tympanoplasty, ossiculoplasty or stapes surgery. For such procedures the most commonly used method of assessing technical success is the degree of closure of the air-bone gap although it is strongly recommended that other measures are used in addition", The second type of operation is where the objective is to eradicate the activity in an ear with chronic otitis media. For active mucosal disease this is most commonly achieved by myringoplasty, with or without cortical mastoidectomy. For a cholesteatoma there are various techniques but the main choice is between canal wall up or canal wall down techniques. Following this type of surgery the main criterion of success is the percentage of patients that have a dry, inactive ear at a certain time following surgery. Unfortunately, although there are accepted methods of assessing the technical success of middle ear surgery, how they relate to patient benefit is less clear.
MEASURES OF PATIENT BENEFIT FROM MIDDLE EAR SURGERY
What constitutes patient benefit from middle ear surgery is less clearly defined but will be made up of a number of factors. There is unlikely to be any benefit from middle ear surgery unless it has been technically successful. This is primarily because the patient's symptoms, and hence disability, will be the same as before surgery. Benefit is likely to be a combination of two factors; the first is the degree of lessening of the disability, the second is the magnitude of any residual disability. To consider this further let us look at two hypothetical patients with a single hearing ear where improvement in hearing is the sole objective. The first patient has air conduction thresholds which are surgically improved from 70 to 30 dB hearing loss (HL). The other patient has thresholds which are improved from 50 to 10 dB HL. Which patient is likely to report the greater benefit? Both have had the same magnitude in reduction in their air conduction thresholds but the reduction in disability and the residual disability are different.
In patients with active chronic otitis media, report of benefit is likely to be even more complicated. This is because; as well as there being a discharge disability, there is almost invariably an associated hearing impairment and the patient will also have a hearing disability. Thus although patients might primarily seek medical advice because of their ear discharge, on questioning the majority will also have an associated hearing disability. Following successful surgery and the elimination of ear activity, the hearing will often be no better than it was preoperatively. As most patients would like to return to normal hearing as well as having their ear discharge eliminated, their hearing state post-surgery is likely to be a determinant of reported benefit. Thus even though a patient might be counselled preoperatively that the aim of surgery is to eliminate the discharge, and that improvement in hearing is not the aim, postoperatively those who have no change or a worsening in hearing are likely to report less benefit than those in whom the hearing has improved.
EXAMPLES OF DIFFERING BENEFIT FROM SURGERY TO IMPROVE HEARING
For the purpose of argument, four idealized patients who are identical in age, sex, socio-economic group and lifestyle are taken. To simplify discussion, it is assumed that none of the four patients has a hearing aid before or after surgery. They all have otosclerosis in their right ear but this is associated with different preoperative hearing thresholds in their right and left ears as evidenced by their audiograms (Figures 1-4) . Because of the differing audiograms the patients will vary in the hearing disability reported preoperatively.
Patient A (Figure I a) has a unilateral, moderate (PTA 49 dB HL) conductive hearing impairment in the right ear. As the left ear is normal, this patient will not be disabled in the majority of listening situations. The main situation that could be difficult is when listening to someone on the right hand side out of vision in a noisy background.
Patient B (Figure 2a ) has a bilateral moderate (PTA 49 dB HL) conductive impairment. The likely disability this patient will have will be understanding conversations in a background of noise even with speech-reading.
Patient C (Figure 3a ) has a bilateral asymmetric hearing impairment. There is a moderate (PTA 45 dB HL) sensorineural impairment on the left side. On the right side there is a severe (PTA 84 dB HL) mixed impairment. In most listening conditions this patient will use the left ear and overall disability will be mainly determined by the disability in that ear. Thus this patient will have difficulty understanding conversation in a background of noise, even with speech-reading. The only situation in which the poorer hearing in the right ear would make listening worse is when a speaker was out of sight on the right hand side.
Patient 0 ( Figure 4a ) has a bilateral severe (PTA 84 dB HL) mixed impairment. The likely hearing disability would be difficulty in understanding speech in all circumstances. If successful stapes surgery was carried out in each of the four patients in the right ear, with closure of the air-bone gap (Figures lb, 2b, 3b and 4b) , the surgery would have been equally successful technically in each patient but the likely reported benefit would be different.
Patients level of hearing as opposed to one. Thus in most listening situations their hearing disability will be little different. The main circumstances in which the disability will be less are those in which the right ear, the operated ear, is primarily being used; that is, where speech is from the right hand side in a background of noise and when speech reading is not practical.
On the other hand, because patients Band D preoperatively had symmetrical hearing, postoperatively (Figures 2b and 4b) the operated ear will become their better hearing ear and their disability in most circumstances will have been lessened to the level of that expected from the postoperative thresholds. Thus the disability suffered by patient B (Figures 2a and b one where the understanding of speech is only difficult in a background of noise. Thus patients Band D are likely to report more benefit than patients A and C, though in technical terms the operations were equally successful.
Because patient B has less residual disability than patient D, patient B is likely to report greater benefit than patient D.
BENEFIT FROM SURGERY FOR ERADICATION OF ACTIVE CHRONIC OTITIS MEDIA
Four different patients are now considered. Instead of having otosclerosis in the right ear as in the previous four examples, it is suggested that they have active chronic otitis media which is discharging. The patients are all of the same age, sex, socio-economic group and lifestyle and report the same degree of disability from the discharge. Each of the four patients has the same preoperative audiograms (Figures la,  2a , 3a and 4a) as the previous four otosclerotics. None has a hearing aid. They will thus have different levels of hearing disability associated with an ear discharge which they rate as causing the same discharge disability. In each of the four patients the surgery for active chronic otitis media in the right ear is technically successful with the creation of an inactive ear and , eradication of the discharge. However, in each of the patients there is no change in the hearing following surgery, i.e. the postoperative hearing thresholds are identical to preoperative thresholds. The question then is which of the four patients is likely to report the greatest benefit from the surgery. Whilst the distinction between the likely reported benefit in patients B, C and D could (b) postoperative be debated, it is almost certain that patient A will report most benefit. This is because, of the four patients, patient A's overall residual disability, i.e. that due to hearing impairment, is the least. Another way of looking at it would be by making a comparison between the preoperative discharge disability and the preoperative hearing disability. Patient A would rank the discharge disability higher than any of the other three patients. Hence by removal of the discharge disability, this patient could gain most benefit.
DISCUSSION
From these examples, it can be seen that the patient most likely to report benefit from the eradication of active chronic otitis media would have the same preoperative audiogram as the one least likely to report benefit from surgery to improve the hearing. Though the reasoning on which this is based requires scientific confirmation, the issues raised can still be considered by a surgeon.
Firstly, considerably more time ought to be spent discussing the disability associated with an ear discharge. We already know that this can vary greatly between patients. How to rate discharge disability has still to be worked out. However, in the meantime the degree of concern a patient has about a discharge should influence how he or she is managed. This is particularly so with revision surgery where the patient also has prior knowledge of the morbidity associated with ear surgery.
Secondly, the surgeon has to explain to the patient what the objectives of surgery are. When the aim is to improve the hearing, the discussion must cover what the residual hearing disability is likely to be even if the surgery is technically successful. Regarding surgery for activity, the surgeon ought to know from audit not only what the chances are of eradicating the activity and presumably the discharge, but also what is likely to happen to the hearing. This will probably be of as much interest to the patient as the chances of eradicating the discharge.
Good practice would now suggest that such details are recorded in handouts to the patient at the time of the discussion, since patients' factual recall of conversations is often incomplete or erroneous.
This discussion paper may appear relatively complicated to the surgeon who mainly thinks about surgical techniques. However, all will recognize that there are many aspects that occur in daily practice that have been omitted but have to be considered in a decision to operate. The role of hearing aids is the most obvious. Other otological symptoms, such as tinnitus and vertigo, have to be considered, as do the potential complications of surgery such as facial palsy. Surgery may be staged or revised. It can be performed first on one ear and, if technically successful, on the other. All are complicated issues that have to be weighed up in each patient.
